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Abstract. The beneficial effects of nitrite in meat products are mandatory for consumer 
acceptance. But the nitrite also has a known toxic action. So one of the main research topics in meat 
industry is the reduction of chemical contamination with nitrite. To replace the chemical nitrite in a 
liver pate a functional mix that contains celery extract it was used. After the sensorial evaluation and 
spectrometric determination of residual nitrite the conclusion is that this functional mix is suitable for 
sterilized products. 
   




Since long time ago it is known that small amounts of potassium nitrate help to obtain 
a typical red colour for many meat products. Around 1900 it was established that nitrate itself 
does not lead to this colour, but its reduction product, nitrite does. (A. Ruiter and A.G.J. 
Voragen, 2002). Nitrite is a compound with high reactivity which can function as oxidizing, 
reducing or nitrosylating agent and it is transformed into a variety of compounds when is 
added to meat. (R. B. Pegg, F. Shahidi, 2000). The reaction products of nitrite have functional 
contribution to the preservation of meat. Since the effects of nitrite are unique, nitrite action in 
meat products was the subject of research specialists from food industry and it was 
established that nitrite is responsible for the colour and flavour of meat products and also to 
inhibit bacteria. However the means by which nitrite performs all these functions are not fully 
understood in all cases. Effect of nitrite on meat colour is the best understood and the most 
obvious result of nitrite addition in meat (J. G. Sebranek, 2009). 
Nitrates and nitrites have a long known toxic action. The problem became a mediated 
topic since have been reported frequently acute and chronic poisoning in young children who 
consumed foods of plant origin and water with high content of these compounds. 
Toxicological implications of these chemicals have become more complex due to the 
possibility of carcinogens nitrosamines formation. 
Toxic action is manifested by: 
• production of methemoglobinemia, which is fatal if is higher than 50%; 
• production of lymphatic cancer; 
• inhibition of thyroid function; 
• inhibition of provitamins transformation  in vitamin A; 
• production of nitrosamines in the presence of secondary and tertiary amines; 
• strong vasodilator action that may be fatal in case of severe poisoning; 
Due to these negative effects of nitrates and nitrites reducing them in food is a subject 
that was highly mediated in the 60s and nowadays is an open issue. In terms of reducing 
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contamination with nitrite currently are two approaches: direct replacement of nitrates and 
nitrites by their removal and indirect replacement by removal of chemical nitrite and nitrate 
and using natural sources. Vegetables are known to have high content of nitrate. In 1981 NAS 
present data showing that vegetables such as celery, lettuce and beetroot have nitrate 
concentrations between 1500-2800 ppm.  
Vegetable juices and vegetable powders are commercially available and may be used 
as ingredients in natural and organic foods. Analysis of some commercially available 
vegetable juices showed that carrot, celery, beet and spinach juice contained 171 ppm, 2114 
ppm, 2273 ppm and 3227 ppm of nitrate respectively (J. G. Sebranek , J. N. Bacus, 2007). 
In this paper it was approached nitrite indirect replacement from a pork liver pate with 
a functional mix based on celery extract in which the nitrate was reduced to nitrite by natural 
fermentation. This extract was required to Wiberg company from Austria. 
 
MATERIALS AND METODHS 
 
The initial pate recipe and those with functional mix can be found in Table. 1. 
 
Tab. 1 
Formulation of liver pate 
 










Pork liver 24 24 24 24 
Fat 34 34 34 34 
Iodized salt - 1,46 1,42 1.38 
Nitric salt (0, 5%) 1,5 - - - 
Onion 1 1 1 1 
 Functional mix - 0,1 0,2 0,3 
Black pepper 0,1 0,1 0,1 0,1 
Soy protein 2 2 2 2 
Water 25 25 25 25 
Corn starch 2,5 2,5 2,5 2,5 
 
The functional mix used has the following ingredients: celery powder, sea salt, and 
yeast extract, maltodextrin, and vegetable fat, raw cane sugar. 
Determinations of nitrite was made in raw pasta and then was determined the residual 
nitrite in the finished product. The method of analysis used was EN 12014-3:2005- 
spectrometric determination of nitrate and nitrite content of meat products after enzymatic 
reduction of nitrate to nitrite. 
The cans were 200g, d 73, metal packaging and they were subjected to the following 
heat treatment presented in table 2. 
 
Tab 2  
Heat treatment 
 








Sensory evaluation was done by rating tests, using the hedonic scale, just like in 
psychology, with the following scores: 1-3 - lower rating, 4-6 middle rating, 7-9 high rating. 
 
RESULTS AND DISCUSSIONS 
 
In Table 3 are shown the results of nitrite determination in raw pasta and the residual 





Nitrite (mg/kg) Product 
Raw pasta Finished product 
Reference 56 7,5 
Test 1 28 n.d 
Test 2 52 n.d 
Test 3 70 0,3 
n.d – not detemined 
 
According the sensorial evaluation, use of 0.2% functional mix had the desired effect 
on the product. The pate had a pleasant colour and flavour and aroma were unchanged 
comparing with the reference sample. In case of the test with 0.3% functional mix the flavour 
was slightly affected but in a pleasant way. Instead the colour obtained was too intense, being 
like a colour artificially produced. Opposite was the test with 0, 1% which had a darker colour 
than the reference test.  
The results of sensorial evaluation using hedonic scale are presented in table 4. 
 
Tab 4  
Sensorial evaluation 
 
Sensory attribute Product 
Colour and aspect Flavour Overall mean 
Reference 7,13 6,67 6,93 
Test 1 4,27 6,73 6,53 
Test 2 7 6,67 6,86 
Test 3 4,06 6,87 6,73 
 
The nitrite from natural source was consumed in a higher quantity during the heat 
treatment. Residual nitrite content was reduced to all three tests with functional mix. In the 
case of addition of 0, 1% and 0, 2% it couldn’t be detected, while for the test with a 0.3% was 




Nitrite is an essential component for meat products but because it can have also 
negative effects it is recommended to reduce as much is possible the residual nitrite from this 
products. 
For sterilized products, where the heat treatment is sufficient to ensure the food safety, 
replacing chemical nitrite with natural sources is suitable. 
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The use of celery extract is limited because it can give an unwanted celery flavour and 
the amount added is specific for each product. 
A further step in this research direction is the use of this functional mix for pasteurized 
meat products to see if the microbiological safety is assured. 
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